Electrical cardioversion to restore normal sinus rhythm is now an accepted elective procedure and is widely practised (Lown, I967; Resnekov and McDonald, I968) . It has however been suggested that normal atrial electrical activity may not be accompanied by significant left atrial mechanical activity (Braunwald, I964) , that this may be more usual in rheumatic heart disease (Logan et al., I965) , and it may appear 3 to 6 days after cardioversion (Ikram, Nixon, and Arcan, I967, I968 at the time of cardioversion. The remaining two had atrial septal defect.
Of the 39 patients, 26 were men and I3 were women. Their age and sex distribution is shown in Table i and duration of atrial fibrillation in Table 2 . (Dimond, Duenas, and Benchimol, I966) in 37 instances. Using a funnel with a diameter of 2-0 cm. and piezoelectric crystal microphone (Sanborn No. 374), the tracings were recorded at a paper speed of 75 mm. per second on a multichannel photographic recorder (Electronics for Medicine, DR 8).
Right heart catheterization was done in 20 patients. Pressure tracings of right atrium and pulmonary artery wedge reflecting left atrial pressure were recorded. Baseline for all pressure measurements was taken as half the chest thickness at the second costal cartilage with the patient supine (Roy, Gadboys, and Dow, I957) . Cardiac output was measured by dye dilution technique at rest and during the 3rd to 5th minutes of a steady leg-raising exercise in supine position, both before and after cardioversion.
Cardioversion was done under transient amnesia induced by a small dose of intravenous thiopentone sodium (50 to 200 mg.) as described earlier from this laboratory (Wasir et al., i969) .
Surface electrocardiogram, oesophageal electrocardiogram, and apex cardiogram were repeated 8 hours after cardioversion when the patient had recovered from the effect of anaesthesia. In five instances it was recorded i hour after cardioversion.
Results
Apex cardiogram Out of the 37 instances where apex cardiography was available, 5 were recorded i hour and 32 were recorded 8 hours after cardioversion. Of the former, i was technically unsatisfactory owing to obesity in a female patient, 2 showed the presence of 'a' wave, and in 2 it was absent. In both it appeared after 24 hours. Of the 32 records taken after 8 hours an 'a' wave was present in 3I and absent in i, and in this case it appeared after 24 hours. In most cases the 'a' waves were very small.
Two representative tracings are shown in Fig. iA and iB.
Surface electrocardiogram A P wave was present in the surface electrocardiogram in all cases. In no case were persistent fibrillary waves seen in addition to the P * waves.
Oesophageal electrocardiogram Oesophageal electrocardiograms were available in i8 cases, and in every case a P wave was Haemodynamic data The cardiac index, stroke index, and stroke work index of all these patients before and after cardioversion along with heart rate and atrial pressures are presented in (Rodman, Pastor, and Figueroa, 1966; Scott and Patterson, i969 (Sutton, Prewitt, and Craige, I970). The presence of an 'a' wave in the apex cardiogram is evidence that increased flow has occurred into the left ventricle after atrial contraction, and therefore is a better indicator of mechanical activity of left atrium.
This study shows that in practically every case where surface electrocardiography showed sinus rhythm there was evidence of left atrial contraction in the form of an 'a' wave in the apex cardiogram 8 hours after cardioversion. These findings are different from those of Ikram et al. (I968) , who found 'a' waves to be absent in 7 of their i2 cases immediately after cardioversion, though they appeared 3 to 6 days later in 6 of the 7 cases.
These workers as well as Logan et al. (I965) thought that the disparity was greater in rheumatic heart disease. Their results and those of the present series are compared in Table 4 .
Correlation of the apex cardiogram with haemodynamic studies was done in 20 cases. Almost uniform appearance of 'a' waves in the right atrial tracing is in agreement with others (Logan et al., I965; Rowlands, Logan, and Howitt, I967; Shapiro and Klein, I968) . However, the presence of an 'a' wave in the pulmonary arterial wedge tracing in 13 of I6 cases is higher than that reported by Rowlands et al. (I967) . Several others (Braunwald, I964; Graettinger, Carleton, and Muenster, I964; Corliss et al., I968) have commented on the diminutive nature of these a waves without specifically mentioning that they were absent in some. The absence of 'a' waves in the pulmonary arterial wedge tracing in 3 cases out of i6 could either be explained by the genuine absence of an 'a' wave in the left atrium or as due to artefact, the pulmonary arterial wedge tracing being only a reflected tracing.
The assessment of haemodynamic status immediately after cardioversion has posed a problem in the present study as it has in most other series. Depending on the dose of anaesthetic used for cardioversion and individual response to it, some patients had completely recovered in 20 to 40 minutes, whereas others had not. Though every patient was awake, the majority were feeling a little sleepy. It is therefore surprising that even in this state 9 of the i5 cases showed an increase in stroke work index of the left ventricle without any increase in mean pulmonary arterial wedge pressure. Three others showed no change in stroke work, but mean pulmonary arterial wedge pressure had decreased from the control period. Increased stroke work without increase in mean left atrial pressure shows the contribution of atrial contraction in these cases (Braunwald and Frahm, I96I) . There is therefore strong evidence to suggest that mechanical function of the left atrium had been restored immediately after cardioversion in at least I2 of the I5 cases.
An effort to quantitate the apex cardiogram changes by correlating the height of the 'a' wave to haemodynamic improvement has not been successful, as no linear correlation has been found with either cardiac index, stroke index, or stroke work index. This is not surprising, as the apex cardiogram is more of a qualitative record.
It is difficult to explain the differences in the present study compared with earlier reports (Logan et (Shrivastava, Mathur, and Roy, I97I) show that when the effect of anaesthesia is over haemodynamic improvement becomes even more obvious, which may indicate that the quality of left atrial contraction further improves. It is therefore fair to suggest that with the passage of time the changes in the pattern of left atrial contraction after cardioversion are quantitative rather than qualitative. There is no true disparity between electrical and mechanical functions of the left atrium at any time, but it is possible that the force of left atrial contraction improves with time.
